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(54) TRICONE DRILL BIT 

(57) The invention is a rock-breaking too! for drilling wells. The goal of the invention is to increase the 
service life of a drill bit through an equal distribution of the load on all bearings. The tricone drill bit 
contains legs with journals and cutters mounted on them by means of bearings. The cutters contain an 
identical number of rock-breaking rows 4, 5, and 6, which are different distances from the drill bit axis, 
and peripheral rows 7, which arc equidistant from the drill bit axis. The lengths of the tliiee adjacent rows 
CI, £2, and £3 of the first, second, and third cutters are related to the corresponding distance of the middle 
of these rows from the drill bit axis rl, r2, and r3, with the following ratio: Hrl^C 2 r2=f3g3; ri+O / 2 < 
r2; r2+£2 / 2 < r3. Drill bit operation provides an equal distribution of the load on all bearings by means 
of the rows breaking up circular bottomhole areas that are identical in area. This contributes to increasing 
the service life of the drill bit. 2 illustrations. 
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The invention relates to a rock-breaking tool for drilling wells. 

The goal of the invention is to increase drill bit service life through an equal distribution of the 
load on all bearings. 

Figure 1 shows a developed view of the drill bit cutters; figure 2 shows a diagram of the 
bottomhole coverage by the rock-breaking rows of the drill bit. 

The tricone drill hit contains legs with journals (not. shown) and self-cleaning cutters 1 , 2, and 1 
mounted thereon by means of bearings. The cutters contain an identical number of rock-breaking rows 4, 
5, and 6, which are located at different distances from the drill bit axis, and peripheral rows 7, which are 
equidistant from the drill bit axis. The lengths of the three adjacent rows II, £2, and £3, which correspond 
to the first, second, and third cutters, are related to the corresponding distances of the middle of these 
rows from the drill bit axis rl, r2, and r3, with the following ratios: 

tlrl=£2r2=!3g3; 

rl+n / 2 < r2; r2+t2 I 2 < r3. 

The tricone drill bit operates in the following manner. 

When turning under a load, the drill bit penetrates by the value of Ah over the time interval. Each 
row of the drill bit, except for the peripheral rows, break up their own circular area by a width equal to the 
length of the teeth, i.e., the width of the row. 



Since the rock-breaking mechanism of drill bits of type "C", "T" and "K" is close to the 
penetration, the drilling fluid dispersion is considered identical for the adjacent rows. Therefore all of the 
work to break up the bottomhole is determined by: 



The load on the cutter teeth Plj at each moment of time is dependent upon the contact conditions 
of the teeth of the remaining rows and the rows of the two other cutters. This load has a pulsed nature, 
which fluctuates greatly in value and has a probabilistic distribution. Therefore, the row load over time At 
is estimated by the average weighted value: 




where ^ - a factor demonstrating energy losses for breaking up a volumetric unit of rock; 
R — bottomhole radius. 

According to Rittenger's and Kirpichev's laws, the work being performed by the lj-th row when 
penetrating by Ah is determined by: 



AAij — £ Ah 27tr\i 




where Pk - the value of the k-th pulse of the load acting on the tooth; 
zlj - number of teeth of a row; 
6tk - pulse duration. 



Therefore, the work being conducted by the lj-tb cutter row when breaking up its own circular area for a 
depth of Ah is determined by: 

AAij»UPij.*Ah. 
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where U - proportionality factor. 
Thus, [formula] 

The average weighted load on each cutter is equal to: 

Pr S Pll M.2,3;|- 1.2 n. 

Since the peripheral circular fraction is broken up simultaneously by three rows with a width of 
In, each with an identical number of teeth, then the appreciable load Pin will be identical. Thus, for an 
identical loading, the cutter bearing must meet: 



S Pjj« const 1*1,2,3. 



This condition can be met by a drill bit in which three adjacent rows belonging to the 1 st , 2 , and 
3 rd cutters and located at a distance of rl, r2, and r3 from the bottomhole center, break up circular areas 
that are identical in area, i.e: 

in which case ^^r^C ; * 3f ,+ r2 j< fvy* 

This type of drill bit provides an identical load on all cutter bearings. 
CLAIM 

A tricone drill bit, including legs with journals, self-cleaning cutters installed thereon by means 
of bearings and which have an identical number of rock-breaking rows, each of which, except for the 
peripheral ones, is located at a different distance from the drill bit axis, while the peripheral row on all 
cutters is equidistant from the drill bit axis, is distinctive in that, in order to increase the drill bit service 
life through an equal distribution of the load on the individual bearings, the rock-cutting rows are of equal 
length, and the lengths of the adjacent rows tl, £2, arc €3, which belong to the first, second, and third 
cutters, respectively, are related to the corresponding distances of the middles of these rows from the drill 
bit axis, rl, r2, and g3, with the following ratios: 
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(54) BYPOBOE. TPEXUJAPOUJEHHdE 
AOnOTO 

(57) MaoSpeTQHMO othocmtcjj k nopoAopoopy- 
uiaJoiueMy MHCTpyMeHty A*m 6ypeHMj> cKBa- 
^kmh. Ue/ib v - nOBUiueHMe AonrooesHOCTM • 
AQnora nyreM paoHOMepHoro pacnpeAe/ienHa 
Harpyatcw Ha oce dnopbi, Bypoeoe Tpexuiapo- 



. mft4Hne /ib/iOTO coAepNiur nany c Mon4>cMM m 
CMOHTupoBaHHbie Ha hmx nocpejcictBOM onop 
ujgpouj km. tlf apoiu km coflepj^aT oflMH3KOBoe * 
tco/iMMecTao nopoAopaapyiuaiomMx Ben 1400 4, 
* 5 ii 6. y^a/ieHHbix err ocw acxnoTa Ha paaHoe 
. paccTonHtie, m nepw^epMMHue BeHitu 7 t pae- 
HoyAaneHHbte or ocm /to/iOTa. A/tuttbi Tpex co- 
ceflHwx BeHuoB n, I2 m I3 nepBofl. BTopofl M 
TpeTbew uiapoojeK cB5i3aHu c cooTBetcTByto- 
ihmm paccTOfl h m e m cepeAMHbi amx oeHuoo ot 
ocw AO/ioTa rfi f2 w ni c/ie^yfOLuwM coothoujb- 
HweM riri«t2r2=-l36; ri+H / & < r2;.f2+l2/2<r3. 
npw paBcrre Ao/ioTa b6ecrie4MB'aeTC5i paBHo- 
Me price pacnpeMeiieHMe Harpy 3 km Ha ece Ono- 
pbr 33 cneT pa3pytueHMfl BeHuaMw o/WHaKOBbix . 
no ri no ii\a aw tconbtteBbix 30H 3ao"o$». 3to cno- 
co6cf eyeV noeuiueHtifo fxon ro b h o ctm rojio- 

T3. 2 fcf/l. - . 



lUiQpouim 
iuiapoutKa 




On 

^1 



'0ih:2 :: \ 
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H3o0peTeHne othocmtcj? k nbpoAopaspy- 
. matomeNiy MHCTpyMeHTy A*fl 6ypeHnn cKBa- 

XWH. 

Ue/ib M3o6pereHH3 - noBbinjeHue Ao/iro- 
oeMHocTM AO/iOTa nyTervt pasHOMepHoro pac- 
npeAe/ieHMRHarpysKM Ha Bee onopw. 

Ha <J>wr. .1 npeACTaBnena pa3BepTKa uia- 
powex Ao/ioja; Ha cj>wr. 2 -cxeMa nepexpbiTMs? • 
3360a nopOAppa3pyuj3K)u;nMM BewiiaMH ao- 
/ioTa. , 

BypOBoe' rpexuiapomeMHoe aojioto co- 
Aepacurr zianw c nanc(>aMM (He npeACTaB/ieHbi) 
w cMOHTt/ipoaaHHbie Ha hmx n oc p gactbom onop 
C3M004MmaK>iuwecfl ma poor km 12 m 3. LUa- 
pdiUKM coAep>KaTOflMHaKOBoe KO/iMMecrao no- 
poAopaapyui'atoiUMx Be.HHOB 4, 5 n 6, 
YAa/ieHHbix ot ocw AO/iOTa Ha paaHoe paccro- 
sHwe> w nepM<t>epMMHbie BeHUbi T» paaHoyAa- 
zieHHwe ot ocm Aonora. J\ni>\Hbi Tpex coceAHwx 
BenuoB d, I2 Vi I3. npnHaAne>KaLuwx cooTeeTCT- 
B6HH0 nepBoft,. BjopoPi w TpeTbero iuapbujKaM, *■ 

CBfl3aHW C COOT B 6TCT By JO UtM M W paCCTO«HMflMM 

cepeAMH 3tmx BeHLioB ot ocw AO/iOTa ri, w t3 

C/ieAyHJlUMMM COOTHOUieHMHMW: 

hri=l2'2 = l3r3; 

h 
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Harpy3Ka 3yCu0B Pij tuapotUKM b KaxAbjft 

MOMeHT BpeMeHM 33BWCMT OT yC/lOBMM KOHT3K" 

TMpoBaHwn 3y6bea ocTaBiuMxca bghuob m bch- 
UOb AByx Apyrwx luapouieK. 3Ta Harpy3Ka 
MMeer nMny/ibcnwrt xapatu'ep, CM/ibKo KO/ieO- 
/jbtch no. Be/iHMMHe w. MMeeT eeponTHocTHoe 
pacnpeAe^eHwe. rioaTOMy Harpy3Ka Be H 14a 3a 
BpeM» • At oueHtiBaeTCfl cpeAHeB3BeiueHHow 

BO/IM'IMHOA: " 



_k=1 



At 



2 <5t K =5 At. 
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n+ -~< rzi r2+- 



EypoBoe. TpextuapouieHHO© AOffOTO pa6o- 
radT^OAyioimiM'o6po30M. 30 

ripn BpaiueHMM nofl HarpyaKOM 6ypOB08 
AO/ioto 3a OTpe30K BpeMeHM ymy6/uieTcn Ha 
ee/iUMMHy Ah. npw stom Ka>KAUtf seneu ao/io- 
Ta. KpOMe napLi<t>epMftHux; paspyuiaar cnoso 
Ko/ibiieByKj 30Hy luwpi/tHOia. paBHoft A^MHe 35 
3y6i>eB t T.e. ujupMHe seHna. 

Sii-2 n ni-hj, 1=1. 2, 3; 2,..".,n; 

nocKO/ibKy avih ao/iot TwnoB "C\ M T" h "K" 40 

MeX3HH3M pa3pyiueHM3 3a60B 6/W30K ic BAaB- 

/iweaHnio, to AwcnepCHOCTb iu/iaMa cmrraeTCfl 
.0 am h a ko b of/\ w\s\ coceAHMX ee h hob. TorAa Ben 
paGota no paspyiueHwio 3a6on onpeAe/iaeTca: 



rAe Pk ~ Be/iWHwaa K-ro wMny/ibca Harpy3Kti t 
AeflcTsyiomefl Ha 3y6eu; 

in - hmotio 3ybuoa BeH.ua; 
I ot K ~ A*MTe*bHOCTb MMny/ibca. 
. . TorAa pa6oTa« coBeptuaeMaa JJ-m BeHi^OM 
tua'poujKM npM paapyiueHMM CBoeM KO^bHeBoR 
3pHbi Ma iviyGwHy All, oiipKAe/iHeTcn; 

AAij=UPtj.Ah, 

TAC U — KOO<f>4>MI4MCItT_npOnOpLtMOHa/lbHOCTM. 

C/ieAOBaie/ibHo, Py A/ AA|j^2jr»nj'lij. 
CpeAHeB3BeiueHHan HarpyaKa Ha kaa<AyJQ 
mapOLuxy paBHa: 



Pi* i) PiJ 
J — 1 . 



3;J=1,2 n. 



riocKO/ibKy ncpvnJ>epMw Haw KO/ibi^eea« ao- 
/ih pa3pymaeTcn oAHOBpeMeHHOTpeMn BeHi;a- 

MH UJMpMHO^'ln Ka^KAblR C OAMHaKOBUM MVIC/ioM 

3y6i^oB, to BOcnpnHtiMaeMaa Harpy3xa PihSy- 

A GT OAMHSKOBOi*. C/lGAOOaTQ/lbMO, OAHH3- 

koboC^ HarpyxeHHOCTM onop luapotueK Hy«cno 
noTpeSoaaTb Bbino/iHeHMn ■ 



^ Pij= const 
l = t 



2.3. 



45 



AA = 



«i S S tJ .Ah 



t 



. - VAOB/ieTBOpHTb TaKOMy " yC/lOBMIO MO>KeT 

: £ Ah ■ JTR . AO^OTO, D KOTOpOM TpM COC6AHKX BGHl^cl, npM- 

Ha/yie^atAMe 1, 2-ft w 3-ft uiapoiukaM w pacno- 
/to^ceHHue no riepe yAayteHMH ot UeHTpa 3a6o5> 
rAe 5 - K03<J>4>Mi4MeHT, noKa3biBatoiuMM 3aTpa- 50 H a paccTonHwe nrr2. ra. paapyuiatoT OAwnaKO- 
tu aneprwn na pa3pyuueHne eAUHnuu o6beMa ab ie no n/iomaA" ko/ibueBbia soHbi. T.e. - 
nopOAw; . . " ' 

R - paAwyc 336on. Sij»S2j=S3j^lij • nj=l2j'r2H3jr3j. 

. Cor/iacHo 3aK0HaM PMfrMHrepa m Kvipn»- 
seaa. pa6oTa, Bbino/iH^eMaw IJ BeHi^oM npw 55 hi • 1 21 

yr/iyO/ieHww Ha Ah oripeAeAReTcn: ■ . n P M ? TOM ^ ; ~jr~ 



AAtj =|Ah2jrnj -lij, 



B TaKOM AonoTe oQecnemioaeTca oAMHa- 
KOBas Harpy3Ka. AeftCTByroiAan Ha see onopbl 
LuapoureK. 



• 5 
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0)opMy/ian3o6poTeHMfl 

. BypOBoeTpexujapoujeMHoeflonoTO. bk/iiO" 
Ma to me e /ianu c uan^aMn, ycTaHOB/ieHHue Ha. 
hmx nocpeACTBOM onop t caMOOMninaKDU4>iecfl 

liiapOLUKM C OAMHaKOBbIM KO/lMMeCTBOM nOpO* 

A0pd3pyiiiak>ii;HX BeHiioe, KawAuA W3 koto- 
pux, KpoMe nepn4>epu>lHoro, yaa/ieH ot ocw 
AO/iOTa na pa3Hoe paccTOHHMe, a nepti4>epwi*- 
Hbiw Beneu Ha Bcex uiapouiKax paeHoyAa/ieH 
ot ocm AO/iOTa, OT/iMHaroineecn TeM. hto, 

C Lie/)btb .nOBblLUeHMfl AO^fOBeMHOCTW AO/IOT3 • 

nyTeM paBHOMepHoro pacnpeAeneHwn narpy3- 
km Ha Bee bnopu, nopoAopa3pyuia»otUMe seu- 
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uw BbinonHeHbj pa3HO(* a^mhu. npw stom ahm- 
Hbi Tpex coceAHnx bchuob li, \i, (3, nptiHaAsie- 
■ >Kaiuwx cooreeTCTaeHHO nepsofl; btopoA m 
TpeTbe^ LuapooiicaM, CBH3aHw c coOTseTCTByio-r 
lahmw paccTOAHMflMM cepeAHH 3tmx seHijoB ot 
ocw AO/tora ri. r2. r3 c/ieAyoiuwMw cooTHotue- 
hmamu; 

Iiri=l2r2^l3nj; 




PcaQktop M. EaitAypa 



CocraQHTe/ib A. HiiKO/iaea 
TcxpcA M.MopreHTafl" 



KoppcKTop T.ria/iMrt 



3aK33 3912 Tupax rioAnncHoe 

BHMUnM TocyAapjCTBeHHoro KOMMTeTa no H3o6peTeHHHM m otkpwtmjim npw TKHT CCCP 
113035. MotKRa. X-35. Payujciean Ha6., 4/5 



npon3BOACTBeHHo-M3AaTe/ihCKMM komGhhst TlaTeHT**, r. YxcropOA* yi.r arapwHa, 101 



